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This work synthesizes a new type of azoimidazolium surfactants, explores the colloid 
chemistry properties, the self-assembly process between them and graphene oxide and related 
application. 
Firstly, through four steps of synthesis, a series of photo responsive azoimidazolium 
surfactants with various counter anions, hydrophobic chain lengths and derivative groups on 
phenyl are synthesized. The structures of target molecules are verified with nuclear magnetic 
resonance, mass spectrum and fourier transform infrared spectroscopy. 
Secondly, the colloid chemistry properties and responsiveness of related properties are 
studied. The discussion over the UV-Vis spectrum reveals the affection to the responsiveness 
by the structural factor of azoimidazolium surfactants and the solvents. An enhanced surface 
activity of azoimidazolium surfactants is found after the UV light exposure. When 
electron-pushing group connected on the phenyl, the azoimidazolium has intrinsic 
fluorescence. 
Thirdly, by combining the azoimidazolium surfactant with the graphene oxide, a new 
class of highly ordered graphene intercalation composites (GAIs) is fabricated. The 
orderliness of the GAIs is controllable by light, heat and uniaxial mechanical force. The 
exothermic process of graphene oxide reduction is brought under more subtle control with the 
help of azoimidazolium. This property also helps to fabricate monodispersed and ultra-small 
Au nanoparticles with a diameter of less than 5 nm. In the aspect of electrochemistry, the 
capacitance of GAIs is also manipulated by light. 
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第 1 章绪论 
1 
 
第 1 章 绪论 
1.1 引言 
超分子化学是基于分子间的非共价键相互作用而形成的分子聚集体的化学，
被认为是 21 世纪新概念和高技术的重要源头之一。1987 年，Pederson C、Cram 





























































































































































































































































































































































































































































































的产物分子[14, 15]。常见的咪唑类表面活性剂分子式结构如图 1-10 所示。 
咪唑阳离子表面活性剂是近年来研究较多的表面活性剂。它结合了表面活性

























图 1-10 咪唑阳离子表面活性剂的一般结构（X 为卤素离子，S 为间隔链段） 
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